The leaf essential oils of three species of Lantana from Monteverde, Costa Rica (L. camara, L. velutina, and L. hirta) were obtained by hydrodistillation and the chemical compositions determined by GC-MS analysis. The principal components of L. velutina were limonene (21.4%), (E)-caryophyllene (23.4%) and bicyclogermacrene (8.2%). The leaf oil composition of L. hirta was relatively simple, containing mostly 1-octen-3-ol (64.6%), germacrene D (24.5%), and (E)-caryophyllene (10.9%). Two different samples of L. camara, however, yielded vastly different leaf oil compositions; one was dominated by sesquiterpenes, (E)-caryophyllene (30.3%), γ-muurolene (27.2%), bicyclogermacrene (24.4%) and β-elemene (14.2%); the second sample, on the other hand, was composed largely of fatty acid-derivatives, (Z)-3-hexenol and 1-octen-3-ol. The very different compositions for L. camara are consistent with the wide diversity of chemical compositions observed in previous reports for this species.
The genus Lantana of the Verbenaceae, consists of around 150 species, mostly native to the American tropics and subtropics [1] . They are generally characterized by the pungent odor of the leaves when crushed, and a number of species have been used in traditional herbal medicine [2] . In this work, we present the leaf oil compositions of three different species of Lantana, Lantana camara L., Lantana hirta Graham, and Lantana velutina M. Martens, collected from the Monteverde region of northwestern Costa Rica.
The essential oil composition of L. camara has been extensively investigated from a number of groups worldwide. To our knowledge, however, the leaf oils of L. hirta and L. velutina have not previously been reported.
The essential oil compositions of L. camara, L. hirta and L. velutina are summarized Table 1 . In total, 34 compounds were identified in the Lantana leaf oils. L. camara sample A was composed largely of fatty acid-derived compounds with smaller amounts of sesquiterpenes and aromatics. In marked contrast, L. camara sample B was composed exclusively of sesquiterpene hydrocarbons, dominated by (E)-caryophyllene, germacrene D, bicyclogermacrene, and β-elemene.
Both samples of L. velutina were composed largely of limonene, (E)-caryophyllene, and germacrene D. The leaf oil of L. hirta was composed of only five compounds, dominated by 1-octen-3-ol, (E)-caryophyllene, and germacrene D. Both (E)caryophyllene and germacrene D were found to be abundant components of L. involucrata leaf oil from the Bahamas [3] . L. salvifolia from the Congo, on the other hand, showed abundant quantities of neral, geranial, and caryophyllene oxide, with lesser amounts of (E)-caryophyllene and germacrene D [4] .
(Z)-3-Hexenol and 1-octen-3-ol are produced from damaged or wounded plant tissue or microbial infection.
Indeed, both compounds have been found in freshly harvested fescue grass [5] . Upon wounding, linolenic acid is released from damaged membranes and is subsequently peroxidated at C(13) by lipoxygenase hydroperoxy lyase then cleaves the 
1-Octen-3-ol 28.9 trace 64.6 trace 1.4 997 The leaf essential oils of many samples of L. camara from many different locations around the world have been analyzed [8] , and these show a great deal of variation. In order to shed some light on the possible chemotypes of L. camara, we have carried out a cluster analysis based on the leaf oil compositions (see Figure 1) . Haber. Voucher specimens have been deposited in the herbarium of the Missouri Botanical Garden. The fresh leaves were chopped and hydrodistilled employing a simultaneous distillation-extraction technique with a Likens-Nickerson apparatus [9] using CHCl 3 to continuously extract the distillate to give the essential oils ( Table 2 ). Numerical Cluster Analysis: The 20 L. camara samples were treated as operational taxonomic units (OTUs). The percentage composition of the main essential oil components [(E)-caryophyllene, germacrene D, sabinene, α-humulene, bicyclogermacrene, ar-curcumene, davanone, (E)-nerolidol, 1,8cineole, β-elemene, α-zingiberine, limonene, δ-3carene, α-phellandrene, eugenol, alloaromadendrene, γ-curcumen-15-al, epi-β-bisabolol, and γ-elemene; see Table 3 ] was used to determine the chemical relationship between the different L. camara leaf oil samples by cluster analysis using the NTSYSpc software, version 2.2 [11] . Correlation was selected as a measure of similarity, and the unweighted pairgroup method with arithmetic average (UPGMA) was used for cluster definition.
